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Abstract : 
Comparing solidarity attitudes of European citizen is highly relevant in the context of 
European integration and unification. Such comparisons, however, are only valid if 
responses to attitude questions reflect true differences in solidarity and, hence, the 
measurement of latent solidarity attitudes is comparable. Often comparability is 
assumed, rarely is it tested. We argue  that  establishing equivalence in measurement 
across   cultures   is   as   important   as   testing   the   reliability   and   validity   of   the 
measurement   since   lack   of   comparability   may   result   in   biased   or   misleading 
conclusions.
This research presents a multiple-group latent-class factor analysis of a set of 
questions concerning solidarity towards different social groups, taken from the 
1999/2000 wave of European Value Study. This multiple-group comparison revealed 
that homogeneity in attitude measurement is not established. Countries can only be 
compared if particular direct effects of country on items are estimated. Country 
ranking on solidarity factors substantially changed when this source of construct 
inequivalence was taken into account.
Keywords: attitudes, comparative survey research, equivalence in measurement, 
multiple group comparison
- 2 -Introduction
With the erosion of state boundaries in the last couple of decades Europe has 
experienced a dissemination of socio-cultural identities in a context of globalisation 
that at the same time seems to have fostered the idea of cultural diversity within the 
unification of Europe. Mapping European cultures (Hagenaars, Halman, and Moors, 
2003) plays a key role in today’s comparative research. However, as Mills, van de 
Bunt and de Bruijn (2006) argue comparative cross-cultural research still faces 
persistent problems. In this work we focus on what Mills e.a. define as one of the 
central problems of comparative research, i.e. the issue of construct equivalence. 
Construct equivalence is established when measurements measure the same latent 
traits across all groups, nations or cultures. The issue of solidarity with different social 
groups is a particular interesting case in the context of the European welfare state: 
solidarity is what unifies; enclosure-disclosure is what divides. This issue is, however, 
embedded in a national as well as international socio-political context that might have 
very different meanings across cultures. 
This work compares the attitudes toward solidarity with social groups of both 
Eastern and Western European citizens from a two-folded perspective: (1) to what 
extent do Europeans assign the same meaning to issues of solidarity (= the question 
about construct equivalence); and (2) how strong is Europe divided on dimensions of 
solidarity (= the substantive comparison)?
The paper is structured as follows. First, we present a short overview of the 
literature on the concept of solidarity and related theories and we introduce the set of 
attitude questions that is used to identify the dimensions of solidarity. Secondly, we 
elaborate on construct equivalence and how it can be researched in the context of a 
multiple   group   latent-class   factor   analysis.   After   presenting   the   data,   and 
methodological approach, the empirical results are discussed.
The Concept of Solidarity 
Solidarity is a frequently used word in the context of the European Union and 
European welfare states. The concept of solidarity has been brought at the European 
level to characterise the ‘European social model’ which is used to designate the 
common features shared by all European welfare states  (European Commission, 
- 3 -1994). At a national scale, solidarity is expressed between persons in a same space 
through the cohesive and redistributive functions of social protection systems and in 
these terms welfare states are considered as concrete and generalized realisations of 
solidarity (Thane 1996). These social protection systems developed into different 
types of welfare states as they have distinct approaches towards solidarity, which 
varies between solidarity towards citizens (socio-democratic model), towards workers 
(corporatist   model)   or   towards   the   poorest   (liberal   model)   (Demertzis,   2004). 
Solidarity thus finds its place in the constitution of the European welfare states as a 
principle of organisation in favour of a greater social cohesion and as a feeling of 
interdependence. 
Due to this central role solidarity has at both national and the EU level, this 
concept attracts attention of growing number of researchers (Halman, 2001; Abela, 
2004; Van Oorschot et al, 1998). One of the recent attempts to investigate solidarity 
attitudes among the European citizens is a set of questions in the 1999/2000 wave of 
European Value Study (Halman, 2001). Central to the concept of solidarity in this 
study is that solidarity is directed towards the members of a certain collectivity, and 
not to those outside of it. It is thus in the same time both including (for the in-group 
members) and excluding (for the out-group members). It is interesting therefore to 
examine which collectivities, i.e. social groups European people regard as the groups 
to which they belong to as well as how strong their bond with these specific groups is. 
In the EVS questionnaire respondents were asked to indicate the extent to which 
they are concerned about the living conditions of other people, and whether they are 
actually   prepared   to   do   something   to   help   others.   These   other   people   were 
respondent’s immediate family, people in their neighbourhood, region, country, 
Europeans, humankind in general, as well as immigrants, the elderly, the sick and 
disabled, and the unemployed. Overall in the 33 participating European countries the 
immediate family causes greatest social concern, followed by the elderly, the sick and 
disabled and the unemployed. Less concern has been shown towards people in the 
neighbourhood, humankind, fellow countrymen, people in the region, immigrants, and 
least of all towards other Europeans (Abela, 2004). People from the Mediterranean 
region shows the highest level of social solidarity followed by the North-Western and 
the Eastern European regions. These comparisons, however, do not take measurement 
error into account, nor do they question the level of equivalence in measurement. It is 
assumed that aggregate scores on different questions only indicate true difference in 
- 4 -solidarity attitudes. This is the starting point of our empirical research: is construct 
equivalence rightfully assumed, and – if this assumption needs to be relaxed – what is 
the consequence of ignoring cross-cultural heterogeneity in measurement for country 
comparisons?
Abela (2004) adopted a classical exploratory factor analyses and found that the 
factor structure of the items revealed three dimensions of socio-economic solidarity. 
The first, which he named as ‘local/family solidarity’, includes the respondent’s 
concerns for the well being of their immediate family, people in their neighbourhood, 
region and country. The second, ‘social solidarity’ component depicts the solidarity 
towards the elderly, sick and disabled, and unemployed people, while the third 
dimension ‘global solidarity’, brings together concerns about living conditions of 
non-nationals, including immigrants, Europeans and humankind (Abela, 2004). This 
3-factor   model   will   serve   as   our   point   of   departure   for   analysing   construct 
equivalence, i.e. for investigating whether the differences between countries are ‘true’ 
expressions of differences in solidarity attitudes, or that there are some other sources 
of inter-country variations. 
Construct Equivalence
The evident purpose of   comparative research on attitudes is comparing 
countries or cultures. Often researchers use a stepwise procedure in which an 
exploratory factor analysis identifies the attitudinal dimensions after which individual 
scale values are calculated that define the dependent variable in the subsequent 
analysis in which countries are compared. Others have chosen a structural equation 
approach that integrates the measurement and structural part of the model in one 
overall model. Regardless of which of these two approaches that is chosen, they both 
rely on the assumption of local independence, i.e. it is assumed that the effect of the 
independent group variable ‘country’ on the observed attitude items is completely 
mediated by the latent attitude dimension. Such a model is called a homogeneous 
measurement model and it implies that the effect of the latent construct on a set of 
attitude questions, is equivalent in all countries. A graphical presentation of this 
assumed model is presented in figure 1a.
In most cross-cultural comparisons this homogeneous model is assumed, but 
rarely tested. However, making a priori assumptions without testing is likely to 
- 5 -undermine the validity of obtained results. After all, the homogeneous model claims 
that the effect of the latent attitude variable on the observed attitude items is identical 
in all countries and that no direct effects of countries on items are observed. This is a 
very strong assumption that is rarely observed in true life. 
This research will demonstrate the usefulness of testing the equivalence in 
measurement for cross-cultural comparisons. We will employ a latent-class factor 
method equivalent to structural equation modelling for multiple group comparison. It 
is beyond the scope of this paper to present the technical details of this approach. 
Instead we want to provide a didactive and intuitive understanding of the approach 
that should encourage researchers to apply the approach in their own work. Readers 
interested in technical details can read some excellent references on the topic 
(Hagenaars, 1990; McCutcheon, 1987 and 2002) or other examples (Moors and 
Wennekers, 2003). 
The approach for analyzing the latent structure of categorical variables is 
conceptually analogous to the confirmatory (Lisrel) factor approach designed for the 
analysis of quantitative variables (Hagenaars, 1990 and Moors, 2004). Hence, in a 
latent-class factor analysis we investigate whether the given relationship among 
observed categorical variables can be explained by one or several underlying (latent) 
dimensions. However, instead of using a correlation/covariance matrix as an input, a 
latent-class structure approach analysis the cross-classification of the responses 
related to the manifest variable of interest. By imposing ordinal restrictions the 
measurement level of the observed attitude items, i.e. ordinal scaling, is taken into 
account (Heinen, 1996). 
We have chosen the latent-class factor approach because of two particular 
benefits of this type of modelling. First, latent-class models do not require traditional 
modelling assumptions (e.g. linear relationship, normal distribution or homogeneity) 
which makes them less prone to biases caused by violations of these assumptions 
(Magidson and Vermunt, 2002). Second and more importantly, latent-class methods 
use qualitative (categorical) variables that do not have a unit of measurement, nor an 
origin, which solves problems of unit and scalar equivalence (van de Vijver and 
Leung, 1997; van de Vijver, 2003; Eid et al., 2003) that cumulate with the issue of 
construct equivalence. 
In order to analyse several cultural groups that may differ with respect to 
structure of the measured constructs, an extended latent-class factor model can be 
- 6 -used (Hagenaars, 1990; McCutcheon, 2002). In our case, cultural groups will be 
represented by 33 European countries. The method is based on the comparison of 
measurement models that differ in extend of heterogeneity caused by the group 
variable (McCutcheon, 1987, 2002). 
Figure 1   Three types of Multiple Group Latent-Class Factor Models
The models presented in figure 1 are simplified, basic models which can help us 
to easier explain their differences. They includes one nominal group variable G which 
in our case represent countries, one latent-class factor X, and two manifest variables A 
and B. When the latent constructs in each group have the same structure the model is 
called homogeneous (Figure 1a) since the effect of the group variable on the manifest 
indicators   is   completely   mediated   by   the   latent   variable
1.   Technically   the 
homogeneous model imposes ‘restrictions’ on the measurement model since effects of 
the group variable G on the items A and B are set equal to zero, which is also the case 
for the interaction of the group variable G with the latent-class factor X on both items 
A and B. Restricting effects to be equal to zero implies that it is assumed that these 
effects are non-existing. By contrast the unrestrictive ‘heterogeneous’ model makes 
no assumptions on the latent-class factor weights or on conditional probabilities 
(Figure 1c). In this model the group variable, aside from influencing the latent factor, 
has two additional sets of effects: the direct effects on manifest variables and on the 
interaction between manifest and latent variables. By consequence groups are allowed 
1 If the latent factor is not affected by group variable then we have the case of ‘complete homogeneous’ 
model (McCutcheon, 2002).
- 7 -to differ on both sets of parameters. If some of these effects are restricted to be equal 
across groups McCutcheon (1987) calls the model ‘partially homogeneous’. Among 
various possible partially homogeneous models, one is of particular interest, i.e. the 
model without any interaction terms (Figure 1b). This means that the strengths of the 
relationships between latent factors and indicators are assumed to be the same for all 
of the groups (countries) while the latent and manifest distributions are different. The 
consequence of this model is that the latent-class factors have similar meanings in all 
countries, and hence countries can be compared, but the response patterns differ 
across groups as a consequence of direct effects of the group variables on the 
indicators. In the heterogeneous model, on the contrary, latent-class factors have 
different meaning in different countries and comparison becomes problematic.
There are reasons to believe that a partially homogeneous model comes closest 
to social reality. First, it has been suggested that direct effects of the group variable on 
particular issues are likely because issues may have an intrinsic meaning not related to 
the latent-class factor dimension one likes to measure and that might differ from 
group to group (Moors, 2004). Secondly, in comparative cross-cultural research the 
circumstances in which the surveys are taken differ from country to country which 
might have influenced the responses on the questions asked. Think, for instance, about 
different languages that need to be used; differences in field work (sampling, 
contacting respondents), etc. These inevitable differences in context among countries 
can have country-specific influences on the responses to the questions irrespective of 
the ‘true’ content that one is measured. The nuisances caused by different conditions, 
however, are filtered out in the partial homogenous model presented in figure 1b by 
taking into account that responses on questions (indicators) may be influenced by 
country particularities independent from the effect of country on the ‘content’ factor 
that is measured, i.e. the latent-class factor.
The three models presented in figure 1 are theoretical in nature and many 
intermediate models are possible in reality. For example, it is not necessary to include 
all direct effects of the group variable on the indicators. From an empirical point of 
view, the main challenge is, thus, to select a model that fits the data well enough with 
the lowest level of heterogeneity possible. Therefore, an investigation of construct 
equivalence necessarily includes a kind of comparison of the three aforementioned 
models.
- 8 -Data and Procedure
Data: The European Values Study 1999/2000
In this research we analysed the latest European Values Study of 1999/2000 which 
included 33 European countries: Austria, Belarus, Belgium, Bulgaria, Croatia, Czech 
Republic, Denmark, Estonia, Finland, France, Germany,  Great Britain, Greece, 
Hungary,   Iceland,   Ireland,   Italy,   Latvia,   Lithuania,   Luxembourg,   Malta,   The 
Netherlands,   Northern   Ireland,   Poland,   Portugal,   Romania,   Russia,   Slovakia, 
Slovenia, Spain, Sweden, Turkey, and Ukraine, with nearly 40 thousand participants 
(Halman, 2001). National samples were drawn from population of adult citizens over 
18 years of age.
The survey included a set of questions in which participants were asked to rate 
their level of solidarity with different social groups on a five-point Likert scale from 1 
(‘very much’) to 5 (‘not at all’). Due to the inverse coding, higher scores on the items 
indicate lower intensity of solidarity and vice versa. The introductionary question to 
the items was: “To what extent do you feel concerned about the living conditions 
of:..”. Table 1 includes the list of items that was presented. We classified items in 
reference to the latent factor they relate to and present descriptive statistics (median 
and interquartile range).




   Your immediate family  1.62 1.27
   People in your neighbourhood 3.00 1.63
   The people of the region 3.19 1.44
   Your fellow countrymen 3.07 1.55
Social solidarity:
   Elderly people in your country 2.20 1.59
   Sick and disabled 2.30 1.62
   Unemployed people 2.62 1.69
Global solidarity:
   Human kind 3.13 1.70
   Immigrants in your country 3.38 1.69
   Europeans 3.55 1.66
Note: reverse coding (high score = lower intensity of solidarity)
- 9 -Procedure
When large sample sizes are included almost any effect in a model will be 
significant regardless of how substantive it is. This may lead to the rejection of any 
model that imposes restrictions (Hagenaars, 1990), and hence a heterogeneous model 
would be the outcome by definition. As indicated before the EVS sample includes 
nearly 40 thousand respondents and, hence this ‘problem’ of  large datasets is likely to 
occur. When large sample sizes are included it is often suggested that a sample from 
the sample could be selected to draw conclusions as far as model selection is 
concerned. In this research we adopted a similar procedure by weighting the original 
sample to a sample size that is equal to the average size for all countries included 
(N=1168), which is similar to getting a sample from a sample. 
We use the AIC information criterion
2  to compare and select a best fitting 
model,   since   this   statistic   estimates   the   fit   and   the   parsimony   of   a   model 
simultaneously. The lower the AIC, the better is particular model in terms of 
information it contains for a given number of parameters (degrees of freedom). In 
case that the AIC value for a model does not further decrease after addition of new 
parameter(s), that model can be accepted as the best-fitting parsimonious model.
In our work we adopted the following procedure. In first step we obtained the 
model fit estimates for the 3-factor confirmatory latent-class factor model presented in 
literature (Abela, 2004) with country as grouping variable, assuming homogeneity in 
measurement. Secondly, we inserted one by one all direct effects of country on 
particular items, starting with the largest effects, until all direct effects were included 
(the partially homogeneous model). Together with these models we included the 
heterogeneous model and then compared the fit of all presented models. In the third 
step we compared the best-fitting parsimonious model selected in previous step with 
the homogeneous and partially homogeneous model (with all directs effects), in terms 
of cross-cultural differences. In particular, we investigated if there is a change in the 
effects of respondents’ country of origin on the three solidarity factors when we 
compare homogeneous, partially homogeneous and parsimonious models
3. 
2 AIC = L
2 – 2df. Another information criterion, BIC (= -2*LL + (logN)*npar) partly compensates for 
sample size, but is still to flexible when huge sample sizes are involved. For this reason we chose to 
down weight the sample size and to use AIC, rather than using the sample size weighting included in 
the calculation of BIC.
3 In our analysis we make use of the Latent GOLD 4 program (Statistics Innovations Inc.).
- 10 -Measuring Construct Equivalence in Solidarity Attitudes
Model selection
Table 2 reports the model fit statistics of the consecutive models that are estimated 
according to the procedure discussed in the previous section. Starting point is a 
confirmatory latent-class factor analysis of the previously described model suggested 
by Abela (2004) who distinguished three dimensions, i.e. a ‘local/family solidarity’ 
factor, a ‘social solidarity’ factor, and a ‘global solidarity’ factor. The three latent-
class factors are allowed to inter-correlate. 
Table 2   Model fit estimates for the homogenous, heterogeneous and different 
partially homogeneous models 
Number of added




Homogeneous model (HO) No direct effects 13096.47 11064.55
1 + Family 12845.76 10877.85
2 + Neighbourhood 12715.90 10811.98
3 + Immigrants 12644.24 10804.33
4 + Region 12572.46 10796.55
5 + Countrymen 12484.72 10772.81
6 + Unemployed 12405.01 10757.09
7 + Humankind 12306.02 10722.11
8 + Sick/Disabled 12256.16 10736.24
9 + Elderly 12209.21 10753.29
Partial Homogeneous 
model (PO) + Europeans 12168.62 10776.70
Heterogeneous model (HE) All direct and 
interaction effects
11581.78 10.828.78
Given this homogeneous model, residuals are calculated indicating the amount 
of the effect of countries on response variables that is not explained by the three factor 
solution. The magnitude of these residuals are used for stepwise inclusion of direct 
- 11 -effects in subsequent partially homogeneous models, starting with the largest residual 
(family solidarity), followed by the second largest (solidarity towards people in a 
neighbourhood) and so on, until direct effects of all ten indicators are included, 
creating the ‘partially homogeneous model’ depicted in Figure 1b. Finally, we also 
estimate the heterogeneous model, i.e. an unrestrictive model in which group variable, 
aside from direct effects on response variables, also affects the interaction between 
manifest and latent variables
4. 
If we compare the AIC value of the three prototypical models, i.e. the 
homogeneous (HO), the partially homogeneous (PH) and heterogeneous (HE) model 
we can conclude that the partially homogeneous model holds the better fit (=lowest 
AIC). Given that the heterogeneous model can be rejected we can conclude that there 
are no substantive differences in factor weights among countries. An appropriate 
estimate of the latent-class factors, however, is only established when direct effects of 
country on response variables are included. However, the best-fitting parsimonious 
partially homogeneous model is not a model with direct effects on all indicators, but a 
model which includes the seven largest direct effects. Hence, we can conclude that the 
model with seven direct effects of the group variable (country) on indicators is the 
model which in a best way approximates the existing data relative to the number of 
parameters in the model. 
The next question is: does the effect of country on the latent-class factors change 
when   we   compare   three   key   models:   the   homogeneous   model,   the   partially 
homogeneous model (with all direct effects), and the best-fitting parsimonious model 
(with 7 direct effects)?   To the extent that country comparisons based on the 
homogeneous   model   differ   from   the   comparisons   made   using   the   partially 
homogeneous models this indicates the level of biased comparisons a researcher can 
make if he or she would have assumed homogeneity in measurement.
Biased comparisons?
It is important to analyse model fit and to draw relevant conclusions on which model 
is to be preferred. More importantly, however, is knowing what the consequences are 
of these results, i.e. what will change, if any, in the original results when we control 
4 It is not possible to directly estimate the heterogeneous model in Latent Gold software. However, it 
can be calculated by running separate analyses for each category of the group variable (in our case for 
each country) and summing up the L
2 values. 
- 12 -for heterogeneity in the measurement model. In comparative research then, the 
question is to what extent these effects of country on the latent-class factors differ 
when we compare three models: the initial homogeneous model (a model that is often 
assumed in comparative research), the most parsimonious model (with 7 direct 
effects), and the partially homogeneous model (with all direct effects). 
Country differences on each latent-class factor are presented in figures 2, 3 and 
4
5. Due to the inverse coding in original questionnaires, positive gamma values 
indicate lower than average solidarity attitude, while negative values designate higher 
than average solidarity attitudes
6. 
We must emphasize again that these comparisons are possible since we already 
ruled out the heterogeneous model as the best-fitting parsimonious model. If the 
heterogeneous model was the model with best fit given the number of parameters, it 
would mean that latent factor structures in countries are not similar and that 
comparison of countries is not appropriate. If this was the case, we would have 
continued our search to identify clusters of countries with similar latent-class factor 
structure and repeated the aforementioned analysis for each cluster of countries 
separately.
Local/family solidarity
There are 7 countries, i.e. Turkey, Denmark, Finland, Czech Republic, Germany, 
Belarus and Slovakia,  that have significant effects (figure 2) on the first ‘local/family 
solidarity’ latent-class factor in the homogeneous model (a), which means that these 
countries significantly differ from the average value of all countries on that factor. In 
all of these 7 countries the initial gamma values observed in the homogeneous model 
(a) decrease in the partially homogeneous models (b) and (c). Furthermore, only four 
country   effects   remain   significant,   i.e.   Turkey,   Denmark,   Finland   and   Czech 
Republic. This indicates that country differences observed in model (a) are to some 
extend an artefact of ignoring direct effects of country on indicator variables. If, 
however, the partial heterogeneity in attitude measurement is taken into account, then 
the respondents of these countries differ less in their latent trait that refers to 
‘local/family solidarity’ than was indicated in the homogeneous model. 
5 In figures 2, 3 and 4 countries are ordered according to the size of the effects of countries on latent 
factors in the homogeneous model.
6 Gamma coefficients are measures of relative effect of a grouping variable on latent factors. Hence, 
average gamma value for all countries is always 0.
- 13 -Figure 2   Country differences on LC-Factor 1 ‘Local/family solidarity’
- 14 -Changes in the estimated effect of the remaining countries are modest if we compare 
the three models and, hence, little substantive meaning should be given to it. 
However, that the ranking of countries on the local/family solidarity dimension differs 
in the three models cannot be ignored. The country rankings of the homogeneous 
model correlate 0.69 and 0.81 (Spearman’s rho) with the rankings of the best-fitting 
parsimonious and partially homogeneous model respectively.
Global solidarity
The largest differences among countries are observed in the case of the second latent-
class factor ‘global solidarity’. Nearly half of the countries – 16 of them – have 
significantly different scores on ‘global solidarity’ in the homogeneous model (a). The 
picture profoundly changes when take a look at the partially homogeneous models. 
When direct effects of country on indicators are estimated, only two of these 16 
countries, i.e. the Czech Republic and Turkey, sustain significantly different attitudes 
on ‘global solidarity’ in all three models. The effects of Russia, Latvia and Spain 
become non significant in the full partial homogeneous model (c). These results, thus, 
clearly demonstrate the importance of testing the homogeneity assumption. This is a 
substantial improvement in interpretation compared to the homogeneous model, i.e. 
respondents from these countries do not show significantly different levels of ‘global 
solidarity’ compared to other countries if one takes into account direct effects of 
countries on particular items. Hence, there are country differences in the response to 
particular items but not on the latent class factor. On the other hand, the relative 
ranking of countries was less affected compared to the findings regarding the 
local/family dimension discussed in the previous section. Rank correlations between 
the homogeneous model and the two partially homogeneous models were 0.87 and 
0.90 with the parsimonious and  partially homogeneous model respectively. Thus, 
although present, the discrepancy between countries relative positions on this latent 
factor in the models (a) and (b) is not as large as it was the case for local/family 
solidarity latent factor.
Social solidarity   
There are only minor differences between countries as far as the third ‘social 
solidarity’ latent-class factor is concerned. Four countries, i.e. the Netherlands, 
Luxembourg, Belarus and Turkey deviate significantly from the average effect in the 
homogeneous model (a). 
- 15 -Figure 3   Country differences on LC-Factor 2 ‘Global solidarity’
- 16 -Figure 4  Country differences on LC-Factor  3 ‘Social solidarity’
- 17 -These effects, however, decrease to non-significant in the partially homogeneous 
models (b) and (c). Thus, again we see that country differences in ‘social solidarity’ 
observed in the homogeneous model (a) are an artefact of disregarding direct effects 
that country have on indicator variables. Country rankings, on the other hand, are 
fairly similar with rank correlations equal to 0.94 and 0.79 with the parsimonious and 
partially homogeneous model respectively. Nevertheless, the key conclusion is that 
the minor observed country differences in the homogeneous model disappear when 
significant direct effects of countries on indicators are introduced.
Summarizing the key findings from this comparison of country effects on 
latent-class factors in three measurement models with different levels of homogeneity, 
the first conclusion is that introducing direct effects of the country variable on the 
response indicators reduces the country differences. This indicates that part of the 
country differences observed in the homogeneous model is an artefact of assuming 
homogeneity in  measurement.  Secondly,  we  have demonstrated   that  countries’ 
relative position on social solidarity dimensions shift if direct effects of country on 
response variables are included. This means that the ‘real’ relative position of 
countries is revealed only when we take into consideration the differences among 
countries in their responses to indicators that cannot be explained by latent factors, 
which is especially true in the case of ‘local/family solidarity’ latent factor. Overall, 
the analyses demonstrate that Europe is much less divided in terms of the three 
solidarity factors than what was assumed in the homogeneous model. 
Dealing with the issue of construct inequality
We have seen that the standard assumption of the homogeneous model has not 
been supported by the data: the partially homogeneous model with 7 direct effects of 
countries on indicators is the best-fitting parsimonious model. We have also presented 
resulting differences in the countries effects on latent factors in the three models; 
these differences also proved to be substantial, further emphasizing the importance of 
controlling for direct effects. Thus, the question is now what could and should be 
done when we have confirmed construct inequivalence. First obvious solution would 
be to use presented result for model (b) as the best-fitting parsimonious model. This 
- 18 -would be especially reasonable solution when we want to keep all available data in 
the analysis. 
Nevertheless, our search for the most parsimonious model that takes into 
account for construct inequivalence does not have to end up here. As we are trying to 
have clear interpretation of countries effects on latent factors we would like to 
minimize the direct effects of countries on indicators in our model. In order to do so, 
we might consider the possibility of excluding those elements in a model which have 
been identified as the main causes of construct inequivalence. In particular, we may 
opt to leave out of analysis those indicators and/or countries with the highest direct 
effects, thus creating conditions for more valid interpretations of latent factor 
differences even in the case of homogeneous model. This solution is especially 
attractive when the source of partial homogeneity is concentrated in one (or only few) 
categories of group variable or in one (or few) indicator(s), since in these cases it is in 
accordance with the parsimonious criterion. The drawback of this procedure, of 
course, is that part of a dataset would have been lost and that reliability of a 
measurement generally decreases the more items are dropped.
Direct effects of countries on indicators are presented in Table 3. The absolute 
values of these effects are summed up for each indicator (by columns) and for each 
country (by rows), in order to analyse the amount of heterogeneity present in these 
elements and thus specify the sources of construct inequivalence in the solidarity 
scale. 
There is not much of variation of effects between indicators; as we have already 
seen, family solidarity indicator have somewhat larger directs effects (15.8) but not 
substantially different from the remaining 9 indicators whose values are varying 
around 11. On the other hand, there is one clear outlier among countries: while the 
average aggregate direct effect per country (average of absolute values) is around 3.5, 
Turkey has total direct effects of 13.8! Based on such distinctive character of one 
country we decided to exclude Turkey sample from the dataset and re-estimate 
construct equivalence with remaining 32 countries in the model. Results of this 
analysis are presented in Table 4. 
As a result of this procedure, there is a considerable decline in AIC values 
compared to the ones for original data (Table 2). When we exclude Turkey from the 
original dataset, the best-fitting parsimonious model is reached with only three direct 
effects added to the homogeneous model. 
- 19 -Table 3   Direct effects of countries on indicators


































































































































France -0.06 -0.10 0.26 0.45 0.07 0.19 -0.24 0.01 -0.21 0.11 1.70
Great Britain 0.62** -0.08 -0.07 0.21 0.04 -0.38 -0.01 -0.16 0.44 -0.09 2.10
Germany -0.52* -0.61** -0.32 0.08 -0.34 0.25 -0.24 0.09 0.23 0.41 3.09
Austria 0.51* 0.05 0.16 0.48 -0.03 0.31 -0.02 0.28 0.19 0.13 2.16
Italy 0.53* 0.27 0.17 0.16 -0.25 0.05 -0.50* 0.25 -0.09 0.04 2.31
Spain 0.14 -0.26 -0.24 0.13 -0.15 -0.01 -0.39 0.13 -0.27 0.42 2.14
Portugal -0.25 0.16 0.11 0.03 -0.12 -0.13 -0.09 -1.24** -0.23 -0.87** 3.23
Netherlands -0.11 -0.14 0.86** 0.76** 0.81** 0.05 0.03 0.18 0.45 0.13 3.52
Belgium -0.28 -0.31 0.04 0.53* 0.18 0.17 0.07 0.03 0.26 0.12 1.99
Denmark 1.37** 0.96** 0.91** 0.69** 0.31 -0.32 0.09 0.50* 0.77** 0.24 6.16
Sweden -0.47 0.12 0.18 -0.03 -0.27 -0.13 -0.39 -0.33 0.16 -0.25 2.33
Finland 1.14** 0.76** 0.12 -0.22 0.19 -0.51* -0.01 0.25 -0.07 0.31 3.58
Iceland -0.20 -0.06 -0.11 -0.32 -0.25 0.14 -0.31 0.43 0.48 0.09 2.39
Northern Ireland 0.57* -0.22 -0.22 0.21 0.08 -0.13 -0.06 -0.13 0.56* -0.01 2.19
Ireland 0.20 -1.03** -1.29** -0.84** -0.88** -0.74** -0.68** -1.08** -0.20 -1.21** 8.15
Estonia -0.02 0.01 0.35 0.42 0.29 0.39 0.12 0.14 -0.13 0.28 2.15
Latvia 0.02 0.59** 0.55* 0.82** 1.15 1.05** 0.67** 0.60* 0.67** 0.62* 6.74
Lithuania -0.52* 0.35 0.30 -0.14 -0.34 0.11 0.20 0.36 -0.09 0.60* 3.01
Poland -0.31 -0.34 0.01 -0.18 -0.13 0.55* 0.26 -0.09 -0.10 0.13 2.10
Czech Republic 1.38** 0.61** 0.23 -0.06 0.16 0.02 0.23 0.33 -0.25 -0.55* 3.82
Slovakia 0.14 -0.59** -0.50* -0.12 -0.30 0.29 0.18 -0.33 -0.23 -0.10 2.78
Hungary -0.87** 0.20 0.57* 0.12 0.27 0.19 0.92** 0.13 0.51* 0.46 4.24
Romania 0.02 0.37 -0.23 -0.39 -0.08 0.54* 0.11 0.71** 0.17 0.57* 3.19
Bulgaria -0.56* -0.01 0.07 -0.13 -0.04 0.01 0.33 -0.31 -0.46 0.07 1.99
Croatia 0.63** -0.22 -0.50* -0.29 -0.27 -0.36 -0.22 0.07 -0.72** -0.13 3.41
Greece -0.78** 0.26 0.21 -0.13 0.37 -0.57* -0.30 -0.24 -0.32 -0.52* 3.70
Russia 0.18 0.69** 0.18 0.33 0.74** 0.31 0.20 -0.23 -0.24 -0.04 3.14
Malta -0.70** -0.13 -0.12 -0.29 -0.43 -0.12 -0.01 -0.14 0.36 -0.25 2.55
Luxembourg 0.09 -0.07 0.12 0.21 -0.21 0.06 -0.16 0.58* 0.59* 0.61* 2.70
Slovenia 0.36 0.28 0.51* -0.14 0.04 0.16 0.08 0.39 -0.47 -0.07 2.50
Ukraine -0.32 0.26 -0.12 0.03 0.24 0.19 0.31 -0.48 -0.58* -0.30 2.83
Belarus -0.67* 0.06 -0.32 -0.55* -0.64** 0.03 0.65** 0.20 0.48 0.76** 4.36
Turkey -1.25** -1.82** -1.88** -1.83** -0.20 -1.69** -0.82** -0.91** -1.66** -1.74** 13.80
Sum of absolute 
values
15.79 11.99 11.83 11.32 9.87 10.15 8.9 11.33 12.64 12.23 116.05Table 4   Model fit estimates when Turkey is excluded
Number of added








Homogeneous model No direct effects 12482.40 % 10516.25 %
1 + Family 12238.11 33.7 10333.95 81.4
2 + Neighbourhood  12143.63 46.7 10301.48 97.3
3 + Immigrants 12075.44 56.1 10295.28 100%
4 + Unemployed 12014.41 64.6 10296.25 99.5
5 + Humankind  11958.09 72.3 10301.93 97.3
6 + Europeans 11920.77 77.5 10326.62 86.0
7 + Region  11883.60 82.6 10351.45 74.7
8 + Sick/Disabled 11844.25 88.0 10374.09 64.3
9 + Countrymen 11802.13 93.8 10393.97 55.2
Partial Homogeneous 
model (PO) + Elderly 11757.41 100% 10411.26 47.6
What is more, even the model with two direct effects can be considered as adequate it 
terms of its fit and parsimony, which clearly demonstrate substantially lower degree 
of construct inequivalence (heterogeneity) present in this new dataset. 
These results illustrates that in some cases, especially when a source of 
heterogeneity is concentrated in one or few elements of a model, the option of 
excluding the element(s) of a model should be taken into account. Of course, 
exclusion of parts of dataset opens up new questions on interpretation of these data, as 
well as practical and theoretical justifications of such procedures. Final decision on 
this issue, thus, depends on numerous specific factors of a given research.
Conclusion
Comparative attitude research has increasingly drawn interest. Hence the 
validity of comparing mean scores for different countries is of primary concern to the 
social researcher. After all, these differences may represent not only differences in the 
attitudes that are being measured, but also differences in a way the question is 
- 21 -comprehended and interpreted by the respondents from different groups (national, 
cultural, linguistic, etc.).In this paper we discussed a latent-class factor procedure by 
which the level of construct equivalence in solidarity issues is researched. This 
procedure can be adopted in many cases and includes the following steps: first, 
compare a homogeneous measurement model with a heterogeneous model (which 
amounts to estimating different models for each country) and a partially homogeneous 
model (which involves estimating direct effects of country on the indicators); 
secondly,   look  for   the   best-fitting   parsimonious   model   (e.g.  leaving   out   non-
significant direct effect); and thirdly, compare country differences in latent attitudes 
for the selected measurement models to distinguish ‘true’ country differences in latent 
attitudes from measurement artefacts.
Adopting this procedure with a set of ten solidarity indicators, we found a best-
fitting   parsimonious   measurement   model   which   included   seven   direct   effects. 
Comparing this model with the homogeneous measurement model (i.e. the model that 
is most often assumed in comparative research) we found that country differences in 
solidarity attitudes were less pronounced in the best-fitting partially homogeneous 
model.   Furthermore,   although   not   radically,   the   country   ranking   on   solidarity 
dimensions also differed. Finally, we presented results of construct equivalence 
analysis   for   the   case   when   sample   from   Turkey,   as   the   biggest   source   of 
heterogeneity, is taken out from the dataset. As could be expected, these results 
confirmed decreased inequivalence in models and presented one of the possible ways 
to deal with the issue of construct inequivalence that could be taken into account 
when the source of heterogeneity is concentrated in one or few elements of a model. 
Presented results, hence, confirm the importance of analyzing construct equivalence. 
They demonstrate that a valid conclusion on the relative position of countries can be 
depicted only when we take into consideration differences between countries that can 
not be explained by given latent factors.
 At the end, we want to underline that the analysis undertook in this study does 
not necessarily solve all possible statistical issues in comparative studies. Even when 
issue of construct equivalence is taken into account, it is still necessary to establish 
comparability of results by addressing other potential sources of bias. Among these 
threads for validity and reliability of comparative studies are response style behaviour 
(tendency  of   respondents   to   choose   certain   type   of   answers,   e.g.   extreme   or 
agree/disagree) (Billiet  and McClendon, 2000; Moors,  2004) and method  bias 
- 22 -(incomparability of samples, instruments or administration procedures) (Van de 
Vijver, 1998). Nevertheless, an analysis of construct equivalence is important as a 
procedure which can substantially improve the validity of sociological interpretation. 
In an era of increasing national, cultural, and religious encounters in which cross-
cultural research is gaining momentum, it is important to draw valid conclusions. This 
paper was an attempt to invite social researchers to make such considerations and 
adopt a – fairly simple – procedure to model construct equivalence. The finding that 
European countries are less divided concerning solidarity dimensions than a simple 
homogeneous measurement model was suggesting demonstrated the usefulness of our 
research approach.
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